Strain differences in sympathetic-adrenal medullary responsiveness and behavior.
Three experiments confirmed and extended previous findings from this laboratory regarding strain differences in physiological and behavioral responses of rats to stressful stimulation. In the first experiment, adult male Wistar-Kyoto (WKY) rats had greater plasma levels of norepinephrine and epinephrine and higher mean arterial pressures following 5 min of intermittent footshock (2.0 mA, 0.5-sec duration, every 6 sec) compared to adult male Brown-Norway (B-N) rats. In contrast, basal plasma levels of both catecholamines and resting values of mean arterial pressure and heart rate did not differ between strains when rats were undisturbed in their home cages. The second experiment involved a behavioral comparison of adult male and female WKY and B-N rats during 3 consecutive daily tests in an open field arena. B-N males and females were dramatically more active and reared more frequently during each open field test compared to WKY rats. For the third experiment, adult male and female rats of the two strains were trained in a one-trial passive avoidance task and median crossover latencies were similar for all strain-sex comparisons. However, median 24-hr retention latencies were much greater for WKY male and female rats. These findings indicate that strain differences in the physiological and behavioral responses of WKY and B-N rats are consistent across sexes. Moreover, our studies with these inbred strains of rats provide a convenient model for examining the relationship between sympathetic-adrenal medullary activity and behavioral responses to stressful stimulation.